The complex wave climate of Hawaii includes a mix of seasonal swells and wind waves from all directions across the Pacific. Numerical hindcasting from surface winds provides essential space-time information to complement buoy and satellite observations for studies of the marine environment. We utilize WAVEWATCH III and SWAN (Simulating WAves Nearshore) in a nested grid system to model basin-wide processes as well as high-resolution wave conditions around the Hawaiian Islands from 1979 to 2013. The wind forcing includes the Climate Forecast System Reanalysis (CFSR) for the globe and downscaled regional winds from the Weather Research and Forecasting (WRF) model. Long-term in-situ buoy measurements and remotely-sensed wind speeds and wave heights allow thorough assessment of the modeling approach and the data products for practical application. The highresolution WRF winds, which include orographic and land-surface effects, are validated with QuickSCAT observations from 2000 to 2009. The wave hindcast reproduces the spatial patterns of swell and wind wave events detected by altimeters on multiple platforms between 1991 and 2009 as well as the seasonal variations recorded at 16 offshore and nearshore buoys around the Hawaiian Islands from 1979 to 2013. The hindcast captures heightened seas in interisland channels and around prominent headlands, but tends to overestimate the heights of approaching northwest swells and give lower estimations in sheltered areas. The validated high-resolution hindcast sets a baseline for future improvement of spectral wave models.
Introduction
Hawaii has unique wave climate associated with its North Central Pacific location and massive archipelago. The orographically induced airflow over Hawaii waters is not resolved by global reanalysis. Pacific by Tu and Chen (2011) and Zhou and Chen (2014) . The results from these studies were 95 validated against surface maps, sounding data, and surface measurements.
96
In this paper, we describe a long-term hindcast using WAVEWATCH III and SWAN to 
Methodology

110
We build on the methodology of , who hindcast the wave conditions 
Model Setup
130
We utilize a system of nested global, regional, and island-scale spectral wave models to 131 capture physical processes at increasing temporal and spatial resolution. Table 1 
146
The wind forcing for the wave hindcast comes from CFSR for the entire globe and 
152
The atmospheric model has 64 vertical layers extending from the surface to 0.2 hPa on a 0.5° (~ defines the initial and boundary conditions for Hawaii WRF, which is based on a two-way nested 155 grid system with 38 vertical sigma levels from the surface to 100 hPa (Hitzl et al., 2014 
162
The large computational and storage requirements of the 34-year hindcast call for a careful 
Error Metrics
221
The recorded and hindcast datasets have different spatial and temporary resolutions. We trade winds and swells. For infrastructure planning and development, these events must be taken 296 into consideration as they might produce more severe waves for a given coastline.
297
In addition to waves associated with local weather, Hawaii also experiences large swells The five case studies have illustrated the typical components of Hawaii's wave climate. 
358
The hourly WRF winds with 6 km resolution are interpolated in time and space to match the
359
QuikSCAT data over a 12.5-km grid for computation of the error metrics. Figure 8 shows the fetch is small and the wind speed is low, the wake is not a significant generation region that 372 influences the local wave climate.
373
The wave conditions in Hawaii are highly localized due to orographically induced airflows as 374 well as sheltering of both the wind waves and swells by the islands. GlobWAVE, which includes which have high noise to signal ratio, were omitted in the dataset. We linearly interpolate the 379 5.5-km hindcast data in space to match the altimetry record of the nearest hour for comparison.
380
The hindcast and recorded data pairs are binned onto a spatial grid for computation of the error 381 metrics. Figure 9b shows the grid coverage and the number of data pairs in each bin. The grid 382 resolution of 0.25 is selected to provide an optimal balance between the data density and spatial 
Validation with Buoy Data
404
The offshore and near-shore buoys around the Hawaiian Islands provide hourly 
414
The wave buoys provide the significant wave height and peak period and the recent 415 measurements include the peak direction as well. Figure 11 shows, for example, the comparison height and up to 22 s period for validation of the hindcast.
444
We compile the scatter plots of the hindcast significant wave height against all available 
459
The wave conditions at the nearshore buoys around Oahu are mostly influenced by local 460 island features. Buoy #51201 off the north shore is exposed to northeast wind waves and north
461
Pacific swells and the scatter plot shows a pattern similar to that of the offshore buoy #51101
462
with the regression slope close to one. The smaller overall wave height and mean error are due to wave heights above 5 and 1.5 m, which correspond to the 99.6 and 85 % percentiles respectively.
488
The lower predictions of the energetic events at #51202 are due to the model limitations in waves.
493
The time series, scatter, and Q-Q plots from the six selected buoys have illustrated the 494 relationships between the hindcast and recorded datasets at the regional and island scales. Table   495 3 summarizes the error metrics from the 16 buoys based on all available measurements. Ninety Table 5 compares the error metrics from the present study with the previous hindcast of 527 , which used the source term of Tolman and Chalikov (1996) and the lower CFSR in describing the more severe events as pointed out by .
539
The positive bias of the swell prediction is still present with the source term of Ardhuin et al.
540
(2010) and is a topic of on-going investigation (Stopa et al., 2015) . On the other hand, the 541 present hindcast tends to give negative bias at sheltered locations as shown in Table 3 and Figure   542 10 despite the overestimation of the approaching swells. This is likely attributed to the absence 
594
SOEST Contribution Number XXXX. * Error bounds for 90% of the hindcast data from the measurements as illustrated in Figure 12 .
789 Table 4 . Error metrics of significant wave height from the present and NOAA NCEP hindcasts. 
